Excitatory amino acid-induced phosphoinositide turnover in guinea pig cerebral cortical slices: selective enhancement by spermine of the response to DL-1-aminocyclopentane-trans-1,3-dicarboxylate.
In the presence of 1 mM spermine, accumulations of 3H labelled inositol phosphates elicited by quisqualate (100 microM) and 1-aminocyclopentane-trans-1,3-dicarboxylate (t-ACPD, 300 microM) were significantly enhanced by 21 and 26%, respectively, without a significant alteration in the accumulation elicited by L-glutamate (10 mM) or DL-alpha-amino-3-hydroxy-5-methyl-4-isoxalone propionate (10 microM). Analysis of concentration-response data indicated that the presence of spermine led to an increase in the maximal response to t-ACPD without altering the EC50 value. The stimulatory effect of spermine on the accumulation of t-ACPD-elicited 3H-inositol phosphates was not reversed by ifenprodil or diethylenetriamine (putative polyamine site antagonists), by agents that activate or inhibit protein kinase C, or by calcium channel blockade, but was abolished in the presence of elevated extracellular calcium ion concentration. We conclude that spermine enhances the phosphoinositide turnover in guinea pig cerebral cortical slices elicited by the "metabotropic" excitatory amino acid receptor. The site through which the action of spermine is mediated remains to be defined, but it is apparently distinct from that suggested to modulate N-methyl-D-aspartate receptor activity.